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THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prepare a thin film having 
micro voids and an excellent antireflection property by 
preparing a film comprising a binder resin which 
contains a fluorine compound and an organic silicon 
compound as main components and a small particle. 

SOLUTION: As a fluorine compound, one having at least 
two polymerizing functional groups is preferable. An 
organic silicon compound, Si(R1)i(r2)j(r3)k(OR 
4)4-(i+j+k) (wherein R1, R2 and R3 are each an organic 



group having at least one of H, O and F; R4 is an 
aliphatic, an alicyclic or an aromatic residue; (i), 
(j), (k) are each 0 or 1) is preferable. As a small 
particle, an inorganic oxide containing an element 
selected from Si, Al, Sn, Sb, Zn and Ti and an emulsion 
particle of magnesium fluoride, calcium fluoride or an 
organic compound can be used, but inorganic small 
particles are preferable. Usually 5-200 pts.wt. of a 
small particle is used against 100 pts.wt. of a binder 
resin. A thin film is obtained by dispersing or 
dissolving small particle and a binder and carrying out 
coating. 
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(54) WSRC^neiML^SatKihlS 



(57) mm 
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(2) 

1 

[ft#]®5] mmyvmit^iD'n^mim^m-t^y^y 

Ep-CH2-(0)a-(CH2)b-(CF2)c-(CH2)(l-(0)e-CH2-Ep 
t=.tzU Ep{ix:4<dp$/*. aliO~l, btt0~2, c 
tt2~12, d«0~2, eltO^KDm&^^-to 

m^me] tmiyymit-^i)'^rimmmir^y^y 

CH2=CR000 (CH2) f (CF2) g (CH2) h0C0CR=CH2 

fcfe'U Rl±H*fe«CH3, ftt0~2, gtt2~l 

2. h{i0~2«)^$:*-r, 

i: Sri^tf 1 6 ®v ^•r^l*^^cg^(JD^ 

Si (Rl) i (R2) j (R3)k(0R4)4-(i+j+k) 

fe^u Rl, R2, R3{d:7Km m^^^zfy-^mm 

Kt^l-Dir^-t. UtOttcitl. jttO^felil, 

k tt 0 * feli 1 c^^Sr-eti^tv^-to 

T, RU R2, R3(D'pfj:<ttj^^^ni}'^-—Dtzm^ 

(Ep-CH20(CH2)l)n,Si(R5)n(R6)p(0R7)4-(nrt.n+p) 

fcfe'u R5, R6ii7K^ mRiBJiiny^i/mm.^-^-'^ 
mm. mmmts^v^^mmsi)^ ^^minx^^i^^fj: < t 

l^^^-to lli0~4, ml40~3, n»0~3, p 

0 ~ 3 ay^^^ti^nmi: 

r t ^wmt^^mim i *^e> 9 iztmamm. 

(CH2=CR0(X)(CH2)q) rSi (R8) g (R9) t (OR10)4- (r+s+t) 50 
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fefc'U R8, R9li;*cm, WmtS^X^y ^ymM^th^ 

mim^(}^^fj: <ttji-o ii^timw^^m^. r i o « 

t, qtt0~4, rtt0~3, stt0~3, ttd;0~3 

[fl#Sl 2] Si. Al, Sn, S 

b . Z n j3<J:t>*T i i^^PjJgtftt-g) 1 aRh®5t^§:-^t? 

AT'feS z: Srmi: -r-Sft*^ 1 7t>^ e> i i ODi ^■r^lA^ 

m^M)^ 1 ~ 1 0 0 n mT'S>5 zt^imit^^m^m 

1 *^?> 1 2®v%-m:6>lcg^o^m. 

[M^^ 1 4 3 1 Jb^e> 1 3 ®V ^Ttl*HCt^(D» 

m^Mmm^±izmifxfji^ z t ^mm-r^RMm^ 

t-tm^ 1 7 iznmc^RMmitm. 
mim 2 0 ] MM 1 6 *^ p> 1 9 ^cla«gcDHl^RSIh^ 

[fi*«2i] mmmm^ii^y^jv2^x&^zt^!^ 
mtt^mim2 0iz§m(Dmm±m!i^ 

[000 1] 

%^uyx. ^iS^\yyXfj^^(DRmJnm^J^iflz 

M-t5„ ^m»mm(Dimmi^ti^xm^^^zt 

[0 0 0 2] 
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[0 0 0 3] z.a)^of£^^m^m^imt uxii, 
i)^-m.mx&*). ^(o^'^izvxm^n^BtMmMt 

^'^y^Lxmi^itMi-?>:^mitw&.mfj^ix.MmitM 

ff8 0°C]:xtiztm^ifi^(OX\ ^^(D^.tiiifi}^^m 
[0 0 0 4] ttz. jS^ {S®W*®^»K5:^t- 

hxmmmm^^m^m^i.xmmimtir^i3m 
^li, mx\mm¥4: -355401 ^^m^i^m^ e 

- 1 8 7 0 5-^^^iflCBB5t$tlTV^5, 34%?,^ 

^^®,^V^^fl|7:-fe^j, mtlk^m^^^BLX^^ 20 

[0 0 0 5] L7!)^L^7t)^e>. #^^4-3 5 54 0 1-^ 

45^fe€>v^^j:^^5^I6 - 1 8 7 0 b^'imizmm^y 
m^(^x^mMim<. mmmmz^&t^^^^ii^ 30 

[0 0 0 6] tfe, *WK:*^<?igfi^ig®lgv^•g■7 
>y^^giiLTUSP3, 3 10, eoetcga^snr 

^inK ziamimnmmizyfmxim. m&rxfsmt 

[0 0 0 7] #r»S¥4 - 1 2 1 7 0 1 ^iil^^lClB 

fc;KI^R&lhJl7!)'JfB•S^tlTV^S;b^, ^i7U^m<Dmmz 40 

[0 0 0 8] #P,g3i29 - 2 2 7 7 1 3^^JkmiZit 

m.itmxm^^^mmim09m,^tix\^^t^, ^ 

[0009] 50 
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[00 10] 

iz. ^^mitrmo^m^mt^. 
[0 0 11] 1. y^vm^t^mfm^^m^^^i. 

Bo 

[0 0 12] 2. ^Ml7!)^S^flKJ:»J*>Jg#f^CDlif 

\,>m0±izm^-^nxfj^^ z t ^!miii-r&RMm± 

Bo 

[0 0 13] 

V ^ij^m<^ maiz^-D xm^^ ns^scM® v >f *i & 

ti)^x^. m^j^m^n^ ^ y ^mmmmcDm^mm-t 

[0 0 14] iiso^, mm-tmrnfj^ibfj^^mit^ 
n'^(Dm^mDtm^^mnzf£^r=.m. ^<Dt.txii. 

ff^r4ic;5:s„ v^^x^nmo^mmDmrnmit. 

[0 0 16] 3(Z>J:e)^<£B*f^S:«-tSMli, 

tLxr£»X'fj^<. •^^iz^Mmo)m±Mti^xm^^ 
mmiz-iB^^xmjfjimmimiim^^iiit. m^cD^ 

[0 0 17] m^(D5.^0^m(Dt^imi-^^t. B 

[0 0 18] :^mB(Dmm(DJUy-st-mutLxm\<^ 
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[0 0 19] yv$^m (^^) U I/- hfb^i: 
UTli, fllflSil^, Bl^, ^§Sgi^>'^v^>»=E>' 

r^Ul/-h^, m^lt. 2, 2, 2-hU7;i/;r 
DX^;b (^^) T^'Jb-h, 2, 2, 3, 3, 3- 
Kyity)i:ta-fu\:fJV (^^) T^Ub-h, 2- 

3-.'\°-7;i/:tn-:^5=-;i/-2-t: \^u^i/-:fn}^}V 
a?) T<5"Jb-h> 2- O'^-y^vyiru^^i/M 20 
;i/ ^) T'J' U l/-- 3 -A-y)V:tn^^i/)V- 
2-\iYU^t/ZfU\£)\^ (;<^5f) Ti^Ul/-N> 2- 
{n-y)\'itn:^i;^)\^) x^;i/ (^^) r^uu- 

3->'t-7;i/jrp>r^'^;i/-2-t Kn^S/:/Dtf 
;i/ (;*^) Ti"Ji/-h, 2- (A->';i/::rP'xi/;i/) 
X^;i/ y^^uu-h, 2- (A---7;i/:rn-3 

x^;i/ (^^) y^V]y-h. 3- 
(A'-7;i/:^n-3-^^;i/:/^;i/) -2-ii Fn^ri/ 
:;/"nn°;i/ r^W-h. 2- 
5-:;i^;i//\^$/;i/) x^;i/ ri'yu-h, 2 30 
- {A-y)V:tu-9-:^^)Vyi-i^'f-)V) x.^)V 
^) T^Ul/-h, 2- (>'N°-7;i/::rD-9-^^;i/^' 
X5^;i/ (;*^) r^VU-K 2, 2, 3, 3- 
7^h^-7;i/:tD:7'Dbf;i/ U^J) T^";i/-h, IH, 
IH, 5K-ytf ^yjvyfu^y^jv i:^^) Ti^VU 
-h, IH, IH, 7H-KT-**7;i/:tn^>^;i/ (;< 
^f)ri'Ul/-h, IH, IH, QH-^^Vy'ijyjl 
^i-ayx;!/ U^Sf) r^^Ul/-K IH, IH, liH 
-y-^zi-if-yjvytu^y'f^ji' (^^) r^'uu-h, 
2, 2, 2- hU7;b::rn- 1 - hy7;i/:tn><.^;i/x 40 

U^5f) r^^UU-h, 2, 2, 3, 4, 4, 4- 

[0 0 2 1] 
CH2=CRC00 (CH2) f (CF2) g (CH2) hOCOCR=CH2 
CH2=CRC00CH2CH(OH) (CH2)f (CF2)g(CH2)hCH(OH)CH20C0CR 50 
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=CH2 

CH2=CRC00CH2CH20C0(CF2) gCOOCH2CH20COCR=CH2 
CH2=CRC00CH2CH (OH) CH2OCO (CF2) gC0OCH2CH (OH) CH2OCOCR 
=CH2 

CH2=CR00NH000(CH2)f(CF2)g(CH2)h0CX)NHC0CR=C3l2 
CH2=CRC0CH2CH2NHC00(CH2)f(CF2)g(CH2)h0C0NHCH2CH20C 

0CR=CH2 

^fe, ±i^^C^3^^T. Rl±H*fel4CH3, fliO- 
2. g»0~12, h\tO~2<Dm&^M-to 36)fC> 

mm^O)m.<^^i)^^^ CH2=CRC00(CH2) f (CF2) g (CH2) hoc 
0CR=CH2X)U ^mt. L < fflV\PjtlS. 

[0 0 2 2] ^<7)mmm3i^±i-f^r:^isbiz. ^^)\^ 

(^^) T^';i/-h, 2-ti Fn^iy-3-7xydp 
i/7'afcr;i/T^"j i^-h, x^;b/\#i/;i/ (>i^) rt; 
Ul/-h> ^^^i/X^l/x N-i:fx;i/trn 

h, ^Ux^lx>^*U 3 (^^) r^Uiz-h, 
1, 6-y■:^>^;:^--;^i;T^'U u-h, i;;*5=-n-;i/ 
h^}^yifUy'-^yV79^}V~V> 2-?i^^unw;i/ 
;}-^S/x^;i/T^^y K^x^x- K hU^5^o-;b-7^ 
nA°>hu ii^^) y!7Vu-h. ^^'^yt^:t-jv 

(;>i5) T^";i/-K s:;x^i/>^un-;i/e; 
^) T^uu-h, /^>^x';x'; h-;!/!-'; (^^) 
T^^UU-N, ^>^fxu;^ui — ;i/-T-h^ (^^?) T 
fViy-h. V^y^x.vy.^) I — (^^) 7 
i!";i/-h, 1, 6-/\dpij->5;;t-;i/s;^ (:*^) 

-h, hu^^n-;^^n>'N°> (^^?) t^u;i/^S 
^x:x.7^;k 2-t:Ka^i/-3-7'^'Ua-f;L':^=¥ 

h, 1 , 3 >j;7j--;i/i? (:jI ) U I/- N, 
1, 1 0-y^:fyyiy:t-)liy (;*^) T^Ulz-h^ 

[0 0 2 3] ztiibcDit^itm&xitm^^nxm^^ 

[0 0 2 4] rtlgjCZ) (^<5f) T^U U-h-fk-^tt, 

>y>f ;i/'<>v^x- a-T5D^i/^x:^-5^;k 7=- 
m^. ^mMhl>X. n-^^)]yr^y, l>Ux^;i/ 
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to 0 2 5] fjt^smm(Dm^immio)mmmiKr 

if^do 10 
[0 0 2 6] ^^vm^^lJK^Mfc-^ilbTl*. flli» 

2 -X3K^$/:yD/\°x 3 -A 

-y}i:tu^^y)V-i, 2-:]:.jii^iy:fuAy. 3- 
7\°-7;i/:rn:t^^;b- 1, 2-X3K=¥i/■/□/'^°>, 3 
-A-y)V7ra7^i/ji- 1, 2-x.:^^iyzfUAy, 3 
- (A-7;i/:*-D-3-pi5^;i/:/^;i/) -i, 2-x7j< 
^>>-:/aA°x 3- (/N°-'7;bprn-5-^i^;i/^^j/ 

-1, 2-xd<^^'-/aA°x 3- (/'\°-7;i/:tD 20 
-7-^^;i/:ti'^;i/) -1, 2-xd<=¥i/-7^n>''!x 
3- (A->';b;fn-9-^^;w^e/;i/) -1, 2-x 

;^<=^rW□>'^°X 3- (2, 2, 3, 3-'fh^y)l:t 
U-fUj^^y) -1, 2-XjK=3r^'^nA°X 3- (1 

H, IH, 5H-yt-^ ^y}\yyt-U'^y^)V:t^y) - 

I, 2 -XJJ<^>>-7^D A'X 3- (IH, IH, 7H- 

\^y'ioy)V7fn^-:f^)Vyi-^y) -i, 2-xd<=3pi/y 
UAy^ 3- (IH, IH, QH-^^-*)-'f:^y)i:tu 
J-)lyt-^iy) -1. 2-:i^jii^y^uAymt)mf^ 
tlS. 30 
[0 0 2 7] *5g^T•#^C^*L<fflV^e>tlSCD«, # 

li, TiB«jt^T'^$4xSX7K^Mb-^^*We>n 

s. 

[0028] 

EP-CH2- (0) a-(CH2) b-(CF2) c-(CH2) d-(0)e-CH2-Ep 
fc^U Ep{±x.K^i/«, a = 0-1, b = 0~2, c 
= 2—12, d = 0~2, e = 0~l(Z)lgS§r^fo 

[0 0 2 9] rjti5. ±^{CfeVN-C. ctt^aF*b<tt2|^A 
±12OTO^T'&»X ffiff*$:{S^3-B:, S!Si:(S 40 
®#f^[4$:^t-Sfcii?)tc, c«4fiiLhl 0^iATi:-rs 

[0 0 3 0] ^®f[m^SS:±lf-5fcftlc, flijm 
fl|3S^ ^S^^'&tlxjK^Ml:-^, x5^i/>^u 
3-;i/e;^'*'J s^-i^Vi/x-T^yk 3i<U x^ i/^y; 

s;;i/x-7=-;k d<u :/a bf u n-;i/i?iru 
x-7^;k , 2, 2->:>Vn=E:^:t'0^;i/yyn-;i/ 50 
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iPif^J i/s;;i/x-5^;K -fe U ^S^^^U j/j;;i/x-7^ 
;k h 'J ^ 5^ a -)\/zfu h y U i>Vi/x-7^;k 
y^jvmiy^'V S>i/;i/xx-r;K v-^i?^ru S/i/ 
;i/x:;^7=-;k h U Vi/T5t 7=-hv 

u >>2>vi/T5 vy3L-)V:^ 9y. ^ 
i^3i<U S/2>";i/x-7^;i/^(^)#'gtgxd<^Mb-^ 
ifei, x4<:¥e/»^«S/9;y*^b^«:i:'?:*li;iS^i:t> 

[0 0 3 1] t.t=.3Lifse^y\t-mi(om^\z\tm^mm 

ilUTldU H^ll^MS^l, T^>^, T^Fm 7x7- 
>ig^h';!)W&ti-2>o ^■^%%6mf!^:^y^^^(D 

it-^iy^^^vh^^y<D^-^. mimmM-^ti^^mit 

i:;>'T;l/^;^7x^i/;l/x;^5i^x'^7AiS, i:;T;i/:^;bt F 
D:Jirt/:7xx;bx;b/i>x':7Aig, i^T;!/:^?;!/!:! \^n^y 

7xx;i.d^XJfxXit;AJg, j^Tl/^^^*^, m«:T'*; 

[0 0 3 2] •g-7>v^lfx;i/x— rMb-^iiL/TldU 

[0 0 3 3] 
CH2=CH-0-CH2-0- (CF2) k-0-CH2-O-CH=CH2 
CH2=CH-0-CH2-0-CH2- (CF2) k-CH2-0-CH2-0-CH=CH2 
CH2=CH-0-CB2-0- (C»2) 2" (O'b) (C3l2) 2-O-CH2-0-CH=CH2 
CH2=CH-0-CH2-0- (CH2) 3- (CF2) k- (CH2) 3-0-CH2-0-CH=CH2 
CH2=CH-0- (CH2) 2-0- (CF2) k-0- (CH2) 2-0-CH=CH2 
CH2=CH-0- (CH2) 2-O-CH2- (CF2) k-CH2-0- (CH2) 2-0-CH=CH2 
CH2=CH-0- (CH2) 2-0- (CH2) 2- (CF2) k- (CH2) 2-0- (CH2) 2-0- 
CH=CH2 

CH2=CH-0- (CH2) 2-0- (CH2) 3- (CF2) k- (CH2) 3-O- (CH2) 2-0- 
CH=CH2 

Wt^tcmz. kii4ai:i ojgiiTi:t-S®*W*b 

[0 0 3 4] i^tcmmm:-h^-f^t:^^\zyvm^'^t. 
^v^h^x;^x-^Mb^ mx\t. Bgflgi^. mm. 

^mmhW^\^-}\y^-'rMt-^. 1, Z-^un 
yViSr-)\^V'^—)\^:r.-7-)\^. 2-;*^;i/-i, 3-:/ 
n>'\°>y:r-;bi;'ifx;i/x-7^;k t>"x^ l/>i^U 3- 
;i/i;ifx;i/x-^;k zfin y -;i/i>'tf x;i/x-^ 
;k ^^•9->i;>i--;i/i?tfx;i/x-^;i/^® 2irtl$>s 
v^^i^4^Ri:a)t^x;^x-T•;^fb■^, fci'x;i/x-7^;i/ 
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[0 0 3 5] tfr.;vx— r;i/S<Z)®^bSllii LT, ij'f-:^ 

[0 0 3 6] $e>fc, :^^m(Dimmmm<D^uy^- 

[0 0 3 7] Si(Rl)i(R2)j(R3)k(0R4)4-(i+j+k) 
:iZ.r% RK R2, R3{i;!K^ mM^-C^yy^^ 20 

i!}^^m\m^'p^ji < i: 1 o ^^ti^^^mtc r 4 

t^l-o^mta i = 0*fe«l. jttO^f^ttl, k 
«0X{*l®^S:^tl-6tv«1-= mtLXlt. 

s e c-y^;^i/'J>^^-hfeJ;^Jft->^^;^i/'J^-^ 
;i/ h U X h ^ i/ 5 :y , x;i/ h>;T■feh*i/2/'^>^ 
If x;i/ h u >c h * 2/x h dp ^ i^x;i/i?;;i ^;i/x 
h^^rS^i/^X ifx;i/:;i^;i/i;xh^ri/J^9X 7aix 
;i/hU^ h=¥i^i/^X 7xx;i/hUxhdr^i/5>, 

U;* hdri/i/^x r — ^nn^at^;!/}- 'Jxh^^rS/i/ 
3, 3- hU'7aD-:/ntr;i/h';>i h=3fi/i/5X r- 40 

hUxhdp$/S/^>, r-;*;i/?!j:^h^ntr;i/hU;th 
r-^^l/^^h^^DtVL-hUxN^i/i/^ 
X N-iS- (T^yx^;i/) -r-T^ y^aif;bh 
U:jI h^i/i/^X /S— i/T>'x^;H>Uxl>dp>>>>^ 

h^i/i/^x i'nn^^;i/huxh^i'i/^x i^u 

;i/hUxhdr>>i/^>', Q;-^'*'Ji/F=3r^'X^;bhU;< 50 
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h^iy^y^y^ a - y U i/ K=Jp S/x^;i/ h U x N i/ 
^X /S-iJ^'Ui/K^i/x^;!/!-';^ h=^i>i'5X /3 
— i'* 'J i/ Kdp^yx^;b h U X h dp J/ a — y U i/ 

T^n tr;i/ h u x h^ps/i^^x 3 -^5^u i/ k*2/-:^d tf 

xh^ri/i/^X r-^'*'>'i/F^i/-/otf;i/hU^ h^^ 
i/t/^X r -^*U F=¥i/:/D t> h U x.h^i/i/'^ 
X s^x hdpi/- 3 U i/ K=5pJ/:/D bf;i/^5^;i/i/5 
X h^t/- 3 -i^u F=3pJ/:^n tr;i/;pi^;i/>>9 
X 3-yus>F*e/^ntf;i'i>'^ h^$/J/5X r- 

(^^) T^u □^;b:^^^/7'ntf;bi;>"^^;i/xh:^rJ/ 
i^^x r- U^f) Ti'Un-<;i/:t:^2/7^Dtr;i/^^ 
;i/j;x h:^e/i/5x r -i^y F^^PS/^a h U 
D 5/ >, r - U J/ F^ tf ;i/ h U h ^ 
r - U F=¥ S^^P tiVL- h U ^ h =^ 2/x h 
dpe/>>^x r -^'J F^i/^n ti> h U ^x^ dpi/ 
i/^ a - U F* h U h ^ 2/^ >, 

a -^-ij ^> Fdpi/^'^;i/ h U X hdpt/i'^X /3 -^^u 
i/ F^PS/-;''^;!/ h U ^ hdp^>i/5>, /3 -yj F^i/ 
h U X h dp >>i/vX r -i^'U i/ F^J/r^^;!/ F 
F^'>e/5X 7-i^Ui/F^e/:^^>'l'by:J^b* 
e/i/9x s -ff^) 2/ Fdp2/>^^;i/ F u Fdpe/2/5 
X 6-^*UJ/F^e/:/^>'H>Uxhdpi/j/5X 

(3, 4-x;Kdri/2/^'n^=^r^;L') >t^;i'hU^h* 

i/i/'yy. (3, 4-xd<dpe/2/^n'^:^^$/;i/) :>i^>'i/ 

hUxh^J^ri/S/^X (3, 4 -XyK^$/t/^'a/\ 

dpi/;i/) x^;i/hU^ Fdpi/i/^x ^- (3. 4-x 
3Kdpe/i/^'n^dp$/;i/) x^;i/FUxhdp2/i/5X /3 
— (3, 4-x;}<dp^>^/^r□/\dp^/;^) x^;i/huyn 
d<=^t/i/^X /3— (3, 4-X;K^$/t/^n'\dp>> 

x^;bhU-/h=3pi/f>5X is- (3, 4-X3i<dp 
i/i/^'D/sdpi^;!/) x5^;i/hU:)l F^pi/x F^pi/J/^ 
X ^— (3, 4-X7}<^rJ/2/i^a/\dpS/;i/) x5=';i/F 
U^x^^i/i/^x r— (3, 4-xd<^i'i/^a/\ 
dp2/;i/) yDi^;i/FU^ Fdps/2/^x r- (3, 4- 
x/K=¥2/i/^'o<^^2/;i') :/ntr;i/FUxF=^i/2/9 
X 6- (3, A-xji^^*/i/9u^^i/))A zf^Jlh 
^J:^h^iyp^y> S- (3, A-X.:ii<^iyi/^U^^ 

i/;t/) >^^;b F u X h dri/i/9:y^i:*® h u T;i/3^i/ 
i/^X FUTi>;L'J*-^^'i/5>*J^t*b'>':7xydpi/ 

t/t/^y. >'xx;i/;<^;i/2;3i F^i/i/^x i^"^^;!/ 
yx h^pt/j/'^x ■7xx;i/^^;i/>:^^x hdpj/i/9X 
7— ^'□n:/nt:;i/;*5^;i/e^";* F^^^i/'^x r— 5^o 
D-T^D tf;i/:>i^;i/j;^x F=^e/t/^x 2^;t^;i/e^T-fe F 
dpi/j/^x r— :j^^^U;i'>}-^i/-:/atf;b;*5^;i'y^ 
F^t/i>^x r ^ ^ 'J ;b:tdpi/^n b;"';i';i^;i/t>" 
xF^pi^t/^x r-^>'^:*3:/F>^Dl^;^^5^;^e^■^ F 
dpi/i/^x r-^;i/3!j:?'F:?^otf;i/:ji^;i/i;?xF^i/ 
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t;x /3 -^v t/ \^^i/^u 
V^i/iy=yy. /s -yj F^i/^D n°;i/^^;i/i?x 
r-^J^'U ^> F=^^>7^DH>^^;i/S^">^ F 
^l/V=yy. y — J^U F^Sz-^^D i^;i/;t5^;i/2^'x F^ 

i/i/^y. r -^U F=¥i'-/D tr;i/^^;i/t;>':/h=^rS/ 
i'^x r-i^U F*S/:/nt:Vi/^^;i/i>"pt F^i^x 
h^Pi'i/^X r — ^^U >>F^S^:/nt^;i/:*^>'l'i^"73: 

^i/i/'yy. 7 -^^u F^J^^^n tr;i/x^;i/e;x F=Jr 
i/S/^x r-^^J i/F=^ri/:/nt:;i/x^;i/i;:/n;J<dr 
S/i/^x r— 5^Ui/F*S/-:?^atf;i/i^x;i/t;;ji F^^rS/ 
2/^x r -^^U 2/ F^e/:/a tf;i/tfx;i/S?x F^i/t/ 
5X r— ^'U F=^»r^'^otf;V7xx;i/e;^i F=¥t'i/ 
9X r -^*U s> F^i/^a tf;i/-7xx;i/i;x h:3pi/2/ 
^ > j& i:'i;^T;i/3 S> > * i/;i/:t^i^t^^ 

5^F^:jI F^t/S/^X 7^F^xh:Jri/2/^X 
5^F^- i s o-:/nd<^i/i/9X T-F^-n— 
5K^i>i/9X -r F^-n-yF^J/J^^X -rF^- 
s e c--/F*J/i/5X -T^F^-t e r t— :fF=¥i' 
i/^X ■5=-F^'^>^'xF*i/'J^^X •f-F^'O'iJf- 
i s o-y^'P^K^t/i/^X •rF^^>^-n-7^n:i< 
^t/t/5X -T-F^^^^f-n-yh^e/S^^X '7=-h 
^Kyii- s e c-':rh^i/i/^y. ^^F^^^^J-t 
e r t-:f F^S/i/^x ^^;i/FU':fOjK^S/$/^ 
X i;>">l5^>'l/XF^i/i>5X i^";*^;!'^ h=¥e/i/^ 

X i;>'^^;i/^n3K^2/i/9x t>~;<^;b-/h=^i/i^^ 
X ^^;L'i;>:* F^i^i/^X ^^i/;i'FU:)^ h=^i/2^ 
9x T- ri'Ua^;i/:t=^e/^nv^;i/FU;t 

[0 0 3 8] jP7K45^ti;^ifoK*fet*i^, a^&sv^^i; 

mm-r^^tiz^^xtayK-im(om^ti::iy hu-)v-r 

7S(mL<Dwmtm'itimcoMxmzis-t. bv^„ 
[0 0 3 9] -e®^ ^^(Dmrnzx-jii^i/m^o^m. 
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12 

[0 04 0] Ztl^(Djt-^itimt.t:^^i2mA±.mi 
3g^C33V^T> Rl, R2t?t^iR3<DV^•r^lJ?)^loJ^U:: 

[0 04 1] Se)tC, Rl, R2*fettR3(DVN-m>«)^ 
loJ5U:;^\ U^) Ti' U n-r;i/^=Jfi/S, i^x;i. 

[0 0 4 2] •?-®e)t., ^^izmx^mmnmniiz 

M-^Le)-sx4<=3r2/Sm (^^) Ti7i;a-f;i/:t*i' 

[0 0 4 3] MilbTl* U^) Ti^UU-F-fb^ 
x;KdfMb-^ ex;i/x— r;Wb-^*^®*^<4^ 

aii-fb^ilS-irSr^^^-t-s h ^'^T'^ s =b<Z). b 
T, tf-;i/FUxhdri/^'^X r- (^^) T^J^'JD 

ntf;i/Fy;* F^e^e^^x 7-:*>'i'*^F^ntf;i/h 
U ^ F^i/S/5X r -^^U 2/ F=¥^':/nb:°;!/ b U F 
^iyi/'^y. r - ^''U F^i/:/n h U x h 
^X r-yU2/F=¥2^x^;i/FU^ h=^r2^2^^X r 
-yy i/ F^i'-^Dl^;i/^^>'^2^:* F^'>2/5>^*U 

y^ftbvNo 

[0 0 4 4] OLiTs^iym^M^^^W^it^OMiL 
[004 5] 

(Ep-CH20(CH2) l)niSi (R5)n(R6)p(0R7) 4- („,+„+?) 
fefc'U R5, RBtiTKll, ^^=i:t>*7>v*M^-:*^e) 
S«tv«>{i?75; < 1 o ^^timW^^^-t. R 7 tiflg 

105:^1-0 lt*0~4, ml*0~3, ntt0~3, p 
0 ~ 3 OD^fe^tl^'n^-To 
[004 6] (;>l4f) r^y n>f;b:4-*i/SS:^t--&^ 

[0 04 7] 

(CH2=CRC0O (CH2) q) rSi (R8) s (R9) t (ORIO) 4- (r+s+t) 
fz.1c.h. R8, R9l4>!Mg. i^J3«tT)f-7'yj^^*^?> 
< i: =fc 1 o Sr-^tf^ia&^-to R 1 0 « 

mm. t^mmJi^rm^^miy^^mMn^ i o?:* 

fo qtt0~4, rli0~3. stt0~3, tli0~3 
[0 0 4 8] ^amz. «^eMfBSS:SfO, 

x;i/'&ii'tt3i<yi/7>^b^> mM^^~)\^'nm'&.^'} 

i/5X >V*5Stfx;i/'gig'l4;i<y2/a=^-9-x 
x;i/'tlB'f43Ky 2/D*-9-X ^v^^irt^e)CD^b•^?:S 
fS:3-&fcbfx;i/'in&[4;Ky2/5X Xtttfx;i/'tl|'tt3if 

[0 0 4 9] z.n^\-m'mi\zii^m^<&fi^^^^^n 

S!^bjiS5:^*-5BWT% :*;;VJK>^CDT;i/:^y^ 
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[0 0 5 0] iy^ymt^t:rn<^i/it-^tmm-^ 
mitmtLx. rjhs,-^A, ^^y. 

[0 0 5 1] z.n<hmitmco^-^-^M^m<^smiz 

[0 0 5 2] ZirT-V^-iT;!/^— '^^A^U'-h'fb-^il 

[0 0 5 3] fcfe'L^if, XttOL (L{*{gMT;i/=^;i/ 
S) , Ytt-|^MlCOCH2COM2 (Ml, m2 Qt 

iBfif^S.t)^-|^CM3COCH2COOM4 (M^, M^it 
BH'K^=-*^e>S«tiSiP>J&<i:t)ioT'fey, Vlio, 1 20 

[0 0 5 4] —la^A 1 XvY3-vT*a^S*lST;i/^— ^7 

NT-fe5^-h, T;1/5— 'i'A-i^'- i s o -:/nyi<=3pi/ 
y^M^^:it^X'^^. ^coffi, #Sx3i<=¥i/tfBIS 

moy^tfiooma^KMu o. i~2om^r*^ 

[0 0 5 5] 3Z:-C\ 

[0 0 5 6] A^>^-fi^^i;LT^^*LV^®^d:, :7>v 40 

m-&4^i~9 9M*§p, ^^M^-fb-^gg-iM: 

SPT'&-5o ±'J»*U<i*. ^^y^'fb-^l 0-9 OS 

#8s^fb-&#9o~i ofiftap-C'fe€>. $e>ic 

Jf*b<tt7^y^'fb-^2 0 
«fel8 0-2 OMigPT'&So •7>y^'fb-^*'=l 0 

y, *fe9 0SS8PS:jl£^Si:)Ig«)^*^^JS-rsfSl^ 

[0 0 5 7] *|§0^(D^m^CfflV^P,^^S^»!iS-7•^lLT 
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<ISI«l5i?t<©, i^^^<i:=fe)Si, Al, Sn, Sb, Znfe 
iO^T i *>e>]a{*n-5 l»^LhcD5^S:-^t^*R»fb# 

X 3 ><S^-*^^f e>ti-5o iff* L V ^cD^i48^(D 

•^ht=.mm!mi. 1 nmRi:, 10 0 nmJ^AT, iff* b 
< 5 ~4 0 n ^i^fi 1 0 0 n m^MX 

tt, iSB^^i^*®^'«-f y^-m^ 1 0 o*sgpic*r 
u 5**gp~2 0 ommk m^h<\ti 5a*BP~ 

1 5os*spm^n-So mm^Mii'^fUy^-m^ 

1 0 0 Sigptc^f b 5 fi4BP*Ti* tt, 15 0 fiigp 

[0 0 5 8] *i§^(Z)iS!K^^^/t-f>'^f-, m^-'Smz 
fS bT*D^ e>ti.siS!'fb^J^s-^Ba*^ii*. r;i/3 

F) tji^cDwrnm^i «^fcj;oT«^ne>(c{i>*® 

y!f^aM.^J)^ioW,ti(\.^m&^t=.\tU'^^oy^ 

[0 0 5 9] ±MM'Mz.\tzl-'f^ yif(Di^—^t^ 

[0 0 6 0] Rh® j:e){CbTi^Lfe^m ^l^^ 
n-hiS, ^^v:fWi. ^^^-VW. ;l-n-h& 

^l/drVWm 7>i^U->TOm t'-K3-<5r-?£ 

■tS»|!*i:LTli> 4<U^^;i/^<5?<?'J (PMM 
A) , *fU:*-^':^^-h (PC) , ^fUx^^-U^-r-W^ 
^v-h (PET) , Vx.^\/y^^}-=l-)\y\^7.r^))\/ 
ij-ifs'ih-V. d<Ux— r-;i/:x;i/:4^> (PES) , 



8 0»§P, ^^^^b-^ 



7.=f-\/y/y^ u nx h u 

SH^W> 7j<Ux^l/>^l/7^f9-h (PET) , h 
U7i2if^;i'i2;i/n-x (tag) , 2;T-fe^;i/-fe;bn- 

3i{U3!j-3j<:4^-h7-f ;bA, 7KU::<.;bJ^>:7W';i'A, h 

A, (^^5?) T^"Jaxh>j;b>'^;i/A, d<'J:?'atfL/ 
>, i©^bi^-;i/:7^;i/A^07'f;i/A, iS=y7Mfi^^Vf 
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[0 0 6 1] mzim. :mm(D^tfjMtfz.\mm 

[0 0 6 2] *^|§^<Z)^)lti, ^t^^iiUTiJiitc 10 

[0 0 6 3] imm\t. Mj^{CRS^StlS=b®T'tt 

5 0 0~5 5 0nm{C|g^-r•5®3^)W*b^^fe*, M¥ 
ii7 0~2 0 0nni. J; 'J^yF* L< li8 0~ 1 3 0 n 
m, $e>{C^f*L<tt8 5~ll 5nm*'5mv\ IKIP*^ 30 
7 0nin*ji<Z)«^, 2 0 0 nm5:®;tS»^l4> 

miiissm^*:^ bTfflv%s^^if ii#tc^tie>(^;? 

[0 0 6 4] {S©tf^{Ci;5MiJRS-lli#fflli. 

[0 0 6 5] ig@#fWi. iefb^^>^^XK->^ 50 
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iM>p^2^ (I TO) fjiiioMnmt^^mmm 
m>y^/^v itmx'mizm^^^i)\ mmtr^inmA^ 

=Ey. mt±uy. mt^^y^ SHfc^x, t>^^> 

Mi^miZli. 9 0~4 0 0 nm, J: *mt L<it 

1 1 O'-l 8 0 nmCD|gH"e&.5„ 

[0 0 6 7] mmifxmmiz^-^n^MW&^i}'^^ 
XX, T>^^> K-:^bxx, y>K-^bx 

X, T>f-^>i?lE$&, XXK-^^b-r>i^"^?A®J: 

e)(c^«ttS:#*>. ^mmmmsmc i oio~i o 

^*LVN. JIS K69111C 

[0 0 6 8] fflj^{Cj;oTli^{Ciifflgffi14&J|*3tl 
M®jitW[4$:]^«?)6#ISil LT, -^x^y bn- h?£{C 

■sr-$,^\, m^am^^U y 9- ic, iimz J; u 
fbS^ m^try^^ey. ^b-feux ^b^^>=&ii' 

^i'tfBHg!<b«l^^^i^'*>'L'^^«^bfc«^if*'5, *s 
[0069] A- F3- hMl±il^> 0. 5~10/im 

SSOIg^tcj^fi^^^Ts Iffl^^tlii^ofecD'litg (^J 

[0 0 7 0] «£)a#f^i^ici*, ^v^aymm\mom 
i/^)^-y^^<Dmmim\'y^i^^^t.is^^ 

•So 

[0 0 7 1] 

mmkom^}xts>^o 
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17 18 
[0 0 7 2] a. mifr^jkxm!$^::r.V:fV^-9~i,Z *[0073] 1 ) 8 0 m m® h U T-fe^;i/ 



* [0 0 7 4] 

■fe^l/Th^yi'XCXZ-S 0 OMl F (HMb^m 2 3 01 

/<>i5fxUXU h-;i/hUT^'U W-h 3 OMSBP 

CG-9 0 7 (^/1:!!f>r¥-tfcl© 2M:g|J 
#e>tlfc/N-K3-hl^©li;yiifeJ:-e3 ^m. WC, 0f^:9-ji;g2 0wt%©Tia)lfl^!|!4?:y^t'T3 

tt33<fc^ 6X1 o8Q/a minmit i . e e r-feo - h sm^. m^A- t^rx-uv^ i o o o m j 

[0 0 7 5] (##0!I2) JS$7 5/!im<7);KUx^l/> [0 0 7 6] 

ELECOM W-3 2 (jmitmm. Vy\^-^t 2 3 0SMSI5 

CG-9 0 7 (^A^*>f^-?±«^) 2fiSg|5 

«fe<t-e 3 X 1 o8fl/a ®#f^« 1.67 T'S>o ^^KTH- h u fl»^^^, 1 3 o°c(mmmmfp 

fe. f 2 0#, i^V^T 1 1 0 t:||RJil@ai«itfiT' 2ltr^SJS3 . 

[0077] 3 ) $ 8 0 M m® h y T'fe^;!/ itT, Kn - M^S:^#fco. 

i2;i/n->(.7-f (S±¥K:7i';i/Attig "7i/;5f [o o 7 8] 

-fe;i/:^^Vi?>^.CXZ-3 0 0MlF (B^^t^m 18 3a»gP 

3 Owt%-g-tf>l 

xi^3-h8 2 7 «Wbi/3i;i/Xjif*i/ttSg. 2 5i 

l^X X / A^?iX/K^r i/Uffli) 

ttfeJc-eSXl OlOfi/D, JB#f*lil. 6 3l?*>o -hU flji^it. 1 6 0t^®^Wg^tpT'3 0#, 

[0 0 7 9] (##M4) ^$7 5Mm®3j<UX^l/> [0 0 8 0] 

ELECOM W-3 2 OK^t^m U > K-^t 2 3 OS«g|J 

h U ^ ^ n n 7 1 > h U y U i;;i/x-5^;i/ 5 MSgp 

«fej:-e 2 X 1 o8Q/a mmmt i . e s-e&o - h u i s oTc<z)^a^-r^>*T-, ^ 

[008 1] ^K. 5 ~ 1 1 fCtSev \ <SI^^ T<S)B*f^l^$:#fe. 

[0 0 8 3] 

[0082] mm 1 ) rmm.m^^xmm^iz^ i ] 



H2<>-CH-CH2— OCH8(CF2)8CH20-CH2— CH CH2 



5oa»sp 
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19 20 
^fc^WS^- 1 0 n m) 5 0 MMB 

[0 0 8 4] (mm2) rmm.^m^'^rmwmmK [o o a si 

-hU BJi^^it, 1 3 o-c®»;r-:/>4'T% mi* 



7 OfiigP 



HgC-CH-CHa— OCH2(CF2)8CH20-CH2— CH— CHz 



yy^t'r^:^iy^2^ (.^mff^l 5 nm) 5 01 

[0 0 8 6] (s^M3) rtmrn^m^^xmrnmiz [o o s 7] 
j:^}mm-i^mmi. 5^Nt%(Dm[^mmh. ff^\^y^ 20 [-ft 3] 
-hu ffii^^t, 1 3 o°coii»r->^>'i^j-c% mi^ 

o o 

y\ / \ 

H2C-CH-CHa— OCH2(CF2)8CH20-CH2— CH— CH2 

5 0S*gP 

iMb^^^ 2 0 n m) 2 5 SSSP 

tti. 3 3-efeofc. 30 x^miftm^timr:^. 

[0 0 8 8] (mm4:) rmm^m^^xmmmiz [oo8 9] 

A /\ 

H2C-CH-CH2— CH2(CF2)eCH2-CH2— CH — CHg 

7 0S*S|S 

^fc^ia?fS^- (¥1^^ 1 0 n m) 5 0 ««g|J 

[0 0 9 0] (^M5)Tf3ffi^S:mv^T««a^t-J: [0 0 9 1] 

us?^4)-mgi. 5vit%(Dm[^mmh. y^i^rn- [-ft 5] 

A /\ 

H2C-CH-CH2— 0CH2(CF2)4CH20-CH2-CH CH2 



m\:mmm- (mm^fm o nm) 



8 5m&m 



(12) 4tga2 0 0 0- 1 709 9 

21 22 

#&nfe{SB«f*iii©M/Pi**59 onm-efe*;, * [0093] 

ttl. 3 7T'feofe„ Mb 6] 

[0 0 9 2] ^M6) Tfa»MS:MV^T#i8^tC q O 

<l:*JH?^43^m^l. bwt%(Dm^^^U f=y\£yzi H2C=CH-C-OCH2(CFa)ioCH20-CCH=CH2 

- h L, JP^Ji^^i^, i^'T-eU V 5: 8 0 0 m 



7 0 

^b^SiSjfez-? (¥i^-7-fl 1 0 n m) 10 0 fiigp 

CG9 0 7 4aS8l5 
#e)nfe^S®*T^m®l^{i*«j9 0 nmT'fey, 5« [0 0 9 5] 

«1. 3 2T'feofc= ['fb7] 

[0094] (nfigM 7 ) ywmA.m\^xMmm.\z. ^ o 

JlUHJ^^^tSSl. 5wt%(Z)^S:|SmU ffyydy^ H2C=CH-C-OCH2(CF2)8CH20— CCH=CH2 

- h U iiaBJi^^> ^/\-i?TT'UVS: 8 0 0m 

4 oaagp 

/t-7;b;4-D:^i'^;i/X^;i/7^ U 1/- h 2 Offllgp 

SW[^«8!iS^^ 1 0 n m) 10 0 MigP 

CG9 0 7 4fi4gp 

#e>tlfc'(SS*f^KOl^l*!^J9 0nmT*fey, Btf^ t-fSB^f^Sr^bfei^^Sr^JCa^-ro 
ttl. 3 6T'feofc„ [0 0 9 7] 

[009 6] (SaSMS-S 5) ##Ml~4T'ffejtl [^1] 
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